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(54) Stacked Ian connector 

(57) A stacked LAN connector (10) is adapted for 
mounting to a circuit board (24) and includes a stacked 
USB component (150) and a modular jack component 
(200) secured in respective portions of a main housing 
(50), around whiich is an outer shield (32). An inner 
shield (130) shields the arr£^ of contacts of the modu- 
lar jack component (200) and tiie stacked USB compo- 
nent (150) as they extend to the board mounting face of 
the connector to be connected to circuits of the circuit 
board (24). LEDs (28,30) indicate full mating by a mod- 
ular plug with the modular jack component. 
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Description 



[0001] This invention relates to the field of electrical 
connectors and. more particularly, to connectors mount- 
able onto circuit boards. ^ 
[0002] Electronic apparatus, such as a computer, is 
required to provide connectors at input/output ports that 
accommodate mating with a plurality of external cables, 
with the internal connectors conventionally mounted 
onto a circuit board. One such connector is disclosed in 1Q 
PCT Patent Publication No WO97/10628 to be a 
shielded serial bus receptacle connector providing a 
pair of plug-receiving cavities for mating with two serial 
bus plug connectors simultaneously, for a Local Area 
Network (LAN). It is also common that the connputer is 
provides at the I/O port a modular jack connector mata- 
ble with modular plug connectors of a design standard 
in telephony. It is also known from US Patent Nos 4 978 
317 and 5 685 737 to provide modular jacks with LEDs 
along the observable mating face at the I/O port as vis- 20 
ual indicators of full mating with a plug connector with 
the modular jack. 

[0003] The present invention provides a LAN connec- 
tor having a pair of plug-receiving cavities stacked 
beneath a modular jack, so that the connector assembly 25 
is matable with a modular plug and two serial bus plug 
connectors simultaneously, whfle occupying only incre- 
mentally more circuit board real estate tiian would be 
taken up by a stacked serial bus receptacle. The 
assemt>Iy also provides a pair of LEDs at the mating 30 
face that visually indicate at the I/O port whether or not 
a modular plug is fully mated. Shielding is provided sur- 
rounding the assembly above the circuit board and also 
between the modular jack and its contacts and the serial 
bus receptacle and its contacts. ^ 
[0004] embodiment of the invention will now be 
described by way of example witii reference to the 
accompanying drawings, in which: 

FIGURE 1 is an isometric view of the stacked LAN 40 
connector according to the present invention 
mounted onto a circuit t)oard; 
FIGURES 2 and 3 are exploded isometric views of 
the connector of FIG. 1 from fonwardly and rear- 
wardly thereof; ^ 
FIGURE 4 is an isometric view of the main housing 
of tiie connector of FIGS 1 to 3 from reanwardly and 
below thereof; 

FIGURE 5 is a cross-sectional view of the connec- 
tor assembly taken along lines 5-5 of FIG 1 ; so 
FIGURE 6 is a cross-sectional view of the connec- 
tor assembly taken along lines 6-6 of FIG 1; 
FIGURE 7 is an exploded isometric view of the 
stacked universal serial bus (USB) component of 
the connector of Figure 1 ; ^ 
FIGURE 8 is an exploded isometric view of the 
modular jack component for the connector of FIG 1 ; 
FIGURES 9 and 10 are isometric views illustrating 



the asseihWy of the nrwdular jack component of 
Fias; 

FIGURE 11 is an isometric view of the stacked USB 
component assembled into the main housing of FIG 
4; 

FIGURE 12 is an isometric view of both the stacked 
USB and modular jack components assembled into 
tine main housing of FIG 4 prior to assembly of tiie 
outer shield; and 

FIGURES 13 and 14 are front and rear elevation 
views of the assembly of FIG 12 prior to assembly 
of the outer shield. 

[0005] Stacked LAN connector 10 of the present 
invention is seen in FIG 1 having a mating face 12 pro- 
viding a modular plug-receiving cavity 14 and two USB 
plug receiving cavities 16,18 extencfing reamvardly 
toward rear face 20. Connector 10 includes a board- 
mounting face 22. orthogonal to both mating face 12 
and rear face 20. for mounting to circuit board 24 along 
an edge 26 thereof. Also seen in FIG 1 are two light- 
emitting devices (LEDs) 28,30 beside nrxxlular plug- 
receiving cavity 1 4 for visually indicating full nmating of a 
modular plug connector (not shown) thereinto. An outer 
shield 32 is seen enveloping connector assembly 10 
and having a front wall 34 along mating face 12. and is 
appropriately apertured to expose modular plug-receiv- 
ing cavity 14 and USB plug-receiving cavities 16.18 and 
also ttie lenses of LEDs 28.30. Flaps 36 of top shield 
wall 38 and flaps 40 of rear shieW wall 42 (FIG. 3) 
include slots 44 that took over embossments 46 of skJe 
shield walls 48, to secure thereto as the top and rear 
walls are bent around tiie main housing and the flaps 
are bent to coextend along side waBs 48 at the comple- 
tion of connector assembly. 

[0006] In FIGS. 2 and 3 is seen main housing 50 of 
insulative material, USB component 150, nxxJuIar jack 
component 200. LEDs 28.30 and contacts 52 associ- 
ated with respective ones of leads 54 of LEDs 28,30 for 
electrically interconnecting them by way of posts 56 to 
appropriate circuits of circuit board 24 at tfirough holes 
58. Outer shield 32 includes ground legs 60 insertaWe 
into respective through holes 62 of circuit board 24 for 
grounding. Outer shield 32 is shown in FIGS. 2 and 3 as 
b^ng generally cubic in shape, although tiie shape 
shown is only achieved after tfie walls of the outer shield 
have been folded to envelope the assembly of the main 
housing and the LED, modular jack and stacked USB 
components therewithin. asdescrtoed hereinbelow. 
POOT] Main housing 50 (FIGS. 2 to 4) provides a first 
or USB corrponent-receiving cavity 64 extending rear- 
wardly tiiereinto from front face 66 for receipt tiiereinto 
of USB component 150; tfie main housing further 
includes a pair of LED-receiving apertures 68 for LEDs 
28,30 extaTding rearwardly from front face 66, and a 
modular jack-receiving cavity 70 extending into rear 
face 72 for receipt ttiereinto of modular jack component 
200. Main housing 50 also is seen to define a second or 
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modular plug-receiving cavity 14 associated with modu- 
lar jack component 200 and extending reanwardly to 
communicate with modular jack-receiving cavity 70. and 
to define a latching section 74 along top waH 76 in com- 
munication vwth plug-receiving cavity 14 tor latcWng; 
thereinto of a latch arm of a modular plug connector (not 
shown) during mating. 

[00081 Main housing 50 is seen in FIGS. 4 and 5 to 
Include a contact-receiving aperture 78 extending 
upwardly from bottom face 80, with pairs of opposed 
slots 82 adapted to receive LED contacts 52 therealong. 
After LEDs 28.30 are inserted Into respective LED- 
receiving apertures 68. IDC slots 84 at upper ends of 
contacts 52 are received conpressively around leads 
54 to establish an electrical connection therewith. Pairs 
of opposed barbs 86 at lower ends of the contacts form 
an interference fit in slots 82 for retention of the contacts 
in main housing 50 after full insertion thereinta The 
lenses of LEDs 28.30 extend tanwardly through holes 88 
in front shield wall 34. as seen in FIG. 5. 
[0009] Referring now to FIGS. 4 and 3, modular jack- 
receiving cavity 70 of main housing 50 includes insert- 
receiving opening 90 extending foniranlly from the 
upper porfion of cavity 70 and is in communication with 
modular plug-receiving cavity 14 (FIG. 2). 
[00101 Stacked USB component 150 is shown in FIG. 
7 to include an outer shield 152. an insulative housing 
1 54. an inner shield 1 56 and a plurality of contacts 158. 
Partition 160 of housing 154 establishes a pair of plug- 
receiving cavHies 162.164. and contacts 158 include 
contact sections 166 disposed along support walls 168 
opposing partition 160 thereby being exposed in plug- 
receiving cavities 162.164 for electrical connection with 
contacts of the USB plug connectors (not shown). Con- 
tacts 158 further include board-connecting posts 170 
that extend downwardly beyond boaid-mointing face 
172 for electrical engagement with circuits of circuit 
boam 24 at through holes 174 ipon board mounting. 
[00111 Asdisclosed in detail in PCT Patent Publication 
No WO 97/10628. stacked USB component 150 
includes inner shield 156 that includes spring arms 176 
that extend along partition 160 to engage the shield of a 
mating USB plug connector along one side, while spnng 
arms 178 of outer shield 152 engage the plug's shield 
along the opposite side for assured grounding. Addi- 
tional spring amis 180 atong «de walls 182 of outer 
shield 152 engage webs 184 of inner shield 156 for 
grounding interconnection therewith, and outer shield 
152 includes ground legs 186 depending beneath 
boaid-mounting face 172 for initial board retention and 
for electrical connection to a ground circuits of board 24 
at holes 188. Further, outer shield 152 includes a pair of 
panel-engaging fingers 190 that extend toward each 
other foniraidly of partition 160 to youndingly engage 
the panel portion eodending horizontally between a pair 
of cutouts that provWe for insertion of the USB plug con- 
nectors ttirough the panel for connector mating. 
[00121 Rear shield 130 is provided that is secured to 



outer shield 152 of USB component 150 along tiie rear- 
vrard end thereot Rear shieW 130 has a rear plate 132. 
a window 134 ttirough ttie top end of rear plate, and a 
top waD section 136 extending towardly from the top^ 
edge of rear plate ^32. Locking sections 138 extend tor- 
wardly from side edges of rear plate 132 ttiat exlerid 
along inner surfaces of side walls 182 of outer shield 
152 and are initially deflected inwardly, toward each 
other during assembly, and locking sections 138 include. 
.0 nairs of tocWnq tabs 1 40 extending outwardly to define 
* a U-shape aligned witti spring arms 180 and ttiat seat in 

cutouts 192 in outer shield side walls 182. above and 
below spring amis 180. to lock the rear shield along the 
reaiwaid end of USB component 150. 
IS VMiSi Stacked USB component 150. including rear 
shield 130 secured Iherrta is mounted in main housing 
50 as indicated m RG. 6. Itflain housing 50 includes a 
projection 92 extending fonivardly into plug-receiving 
cavity 14 to define a slot 94 ttiereabove. Projection 92 is 
20 received through window 134 of rear shield 130. and 
slot 94 receives thereinto rear portion 194 of tiie upper 
wall of outer shield 152 and top waH section 138. estab- 
lishing fixing of upper rear portion of USB component^ 
150 againsr movement in the vertical direction; side 
25 walls of cavity 64 reslralnttB movement in the sidB-to- 
side direction: and ttie inner surface of front wall 34 (rt 
outer shiekl 32 is abutted by the outlurned flanges 196, 
of ttie front wall of outer shield 152 of ttie USB compo- 
nent suffounding ttie apertures aligned virith ttie plug- 
so receiving openings 16.1& Bottom "^"g^ f^^^en^j 
rearwardly from ttie bottom edge of front shield viaU 34 
to retain the lower front portion of USB component 150 
in the connector assembly. 

[00141 In FIGS. 8 to 10. modular jack component 200 
35 includes a firel housing 202. second housing or insert 
204 and a plurality of contacts 206. witti ttie first and 
. second housings insert molded about portions of ttie 
body sections of ttie contacts. Fia 8 is merely illustra- 
tive of ttie portions of component 200. since housings 
40 202204 do not exist as disaete members separate 
from ttie contacts in ttie preferred embodiment but are 
insert molded about the contacts. The contacts are ini- 
tiaUy stanped in carrier strip form, witti botti ends of 
each of the contacts initially joined to opposed earner 
45 strips 208.210. Modular jack component 200 is siixnter 
to ttie connector disclosed in U.S. Patent I^. 5.362.257. 
[00151 Contacts 206 indude board-connecting posts - 
212 at fiist ends of body sections 214 tiiat wiD depend 
beneatti boaid-mounting face 22 far insertion into board 
50 ttirough-holes 216 for connection to circuits Of arcuit 
board 24 (Fia 2). At ttie opposed ends, contact sec- 
tions 218 will be angled reanwardly from front nose 220 
of insert 204 and dsposed in modular plug-recewing 
cavity 14 upon complete assembly of stacked LAN con- 
55 nector 10 (see Fia 6). onoonA 
[00161 In Fia 9. first and second housings 202.204 
have been moWed around respective first and second 
portions 222.224 of body sections 214 (prior to forming 
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right angle bends 226 between the respective body sec- 
tion portions), so first and second housings 202.204 are 
initially generally coplanar, and carrier strips 208.210 
have been severed from both ends of all contacts 206. 
Thereafter, the body sections of the contacts are bent 
into a right angle at bends 226 such that first housing 
202 is oriented orthogonally to second housing 204 as 
is seen in FIG. 10. 

[0017] Reanward end portion 228 of second housing 
204 defines a rear face 230 that bears aganst rounded 
ribs 232 (RG. 8) along top face 234 of first housing 202 
during bending of the molded subassembly, whereafter 
latching projections 236 along side surfaces 238 enter 
recesses 240 to latch beneath arms 242 atang sides of 
top face 234 to secure the second housing 204 in posi- 
tion at right angles to first housing 202, as seen in FIG. 

[00181 Second housing 204 includes a fonward section 
244 extending to a front end or nose 220, around which 
contacts 206 are bent to extend backwardly with contact 
sections 218 angled upwardly, as seen in FIG. 10. For- 
ward section 244 of second housing 204 includes guide 
rails 246 that are inserted into main housing 50 and into 
guide slots 98 (FIG. 4) along side surfaces of opening 
90 fonwaitJIy of jack-receiving cavity 70, when nnodular 
jack component 200 is inserted into main housing 40. 
Upstanding bosses 248 along sides of reanward section 
228 Include lateral flanges 250 that enter corresponding 
slots 100 above guide slots 98. First housing 202. now 
vertically oriented, includes guide rails 252 adjacent the 
bottom end thereof, that enter guide slots 102 along 
skies of cavity 70. Latch surfaces 254 are defined by 
enix>ssmenls 256 along side surfaces of first housing 
202 at fonward ends of guide rails 252. that seat for- 
wardly of latching ledges 104 also defined along sides 
of cavity 70 above guide slots 102. securing modular 
jack component 200 in position in main housing 50. 
[0019] In asserT4}0ng stacked LAN connector 10. pref- 
erably LEDs 28.30 and LED contacts 52 are assembled 
into main housing 50. then modular jack component 200 
is assembled into main housing 50. after which stacked 
USB conponent 150 is inserted, all as seen in FIGS. 1 1 
to 14. During insertion of modular jack conr^nent 200 
into main housing 50. contact sections 218 pass 
through vertical slots 106 in transverse partition wall 
108 (FIGS. 13 and 14) that also secure the free ends of 
contact sections 218 precisely in position biased 
against the upper ends of the slots to assure the desired 
angle when unmated. while allowing vertical movement 
as the contact sections are deflected downwardly by 
mating contacts upon insertion of a modular plug con- 
nector into cavity 14 during mating. 
[0020] Thereafter, outer shieW 32 is folded to enve- 
lope main housing 50 and secure stacked USB compo- 
nent 150 in position along mating face 12, by first 
positiorang front wall 34 along front face 66 of main 
housing 50 with lenses of LEDs 28,30 protruding 
through correspondng holes 88. Bottom flange 96 off 



front wall 34 extends or is folded reanwardly against the 
front portion of the main housing along board mounting 
face 22, to lie beneath the front portion of stacked USB 
comporient 150 to cooperate in assuring the fixing of 
5 stacked USB component 150 against vertical move- 
ment, as seen in FIG. 6. Side walls 48 and top wall 38 
extend or are folded reanwardly along housing sides 1 1 0 
and top surface 76 respectively, whereafter rear wall 42 
is folded down from the rear edge of top shield wall 38 
10 to be disposed along rear face 72 of mam housing 50. 
Raps 36.40 are then folded along side shield walls 48 
with embossments 46 loddng In slots 44. 
[0021] In the present invention, a conventional 
stacked USB connector is accommodated without mod- 
W if ication in the stacked LAN connector. A shield member 
is secured to the reanward end of the USB connector 
without modification thereto, for shidding between the 
USB component contacts and the modular jack con- 
tacts. Substantial savings in circuit board real estate 
20 result in placing the modular jack component above the 
stacked USB connector, so that the connector accom- 
modates either LAN or peripheral connections or both 
simultaneously, while internal and external shielding of 
the contacts of both the modular jack and stacked USB 
25 components assures the integrity of the agnals trans- 
mitted from mating connectors to the circuits of the ar- 
cuit board. Convenience results from providing an 
assembly that is manipulataWe as a unit for board 
placement, such as by pick-and-place equipment pnor 
30 to soldering of the contacts and shield ground sections 
to the circuits of the circuit board. 



Claims 

35 1. Astacked LAN electricalconnector (10) comprising 

an insulative houang (50) having a first cavity 
(64), a second cavity (14). a mating face (66) 
and a board-mounting face (22); 

40 a serial bus connector (150) disposed in said 

first cavity (64) and including at least one plug- 
recevlng cavity (16.18) in communication with 
the mating face (66) of the housing and a first 
array of t)oard-connectable contacts (158) hav- 

45 ing contact sections (166) exposed in the plug- 

recdving cavity; 

a modular jack connector (200) stacked with 
respect to the serial bus connector (150) and 
including a second array of board-oonnectaUe 

so contacts (206) disposed in the insulative hous- 

ing (50) and having contact sections (218) 
exposed in tiie second cavity (14) in communi- 
cation with the mating face (66) of the housing; 
board-connecting contact sections (1 70:222) of 

55 the first and second arrays of contacts 

(158.206) extending at least to the board- 
mounting face (22) of the insulative housing 
(50); and 
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a shield (130) in the insulative housing (50) 
between the t>oarcl-connecting contact sec- 
tions (1 70:222) of the first and second anays of 
contacts (158,206). 

5 

2. The connector of claim 1 . wherein the modular jack 
connector (200) is positioned akx>ve the serial bus 
connector (150). 

3. The connector of claim 1 or 2. wherein the serial io 
bus connector (150) is a stacked serial bus connec- 
tor having two plug-receiving cavities (16,18) and is 
insertable into the first aperture (64) of the insula- 
tive housing from the mating face (66). 

IS 

4. The connector of claim 1 . 2 or 3. wherein the mod- 
ular jack connector includes a modular jack compo- 
nent (200) insertable into the insulative housing 
(50) from rearward!/ thereof and including a portion 
(202) substantially orthogonal to saki board mount- 20 
ing face (22) emd disposed rearwardly of the serial 
txjs connector (150) and containing portions (222) 

of the second array of contacts (206) that are sub- 
stantially orthogonal to said board mounting face, 
said modular jack component including guide rails 2s 
(246,250,252) following guide slots (98.100,102) of 
the insulative housing (50) for accurate positioning, 
and latching into position so that the contact sec- 
tions (218) of the second array of contacts (206) are 
exposed In said second cavity (1 4) . 30 

5. The connector of any preceding daim, wherein the 
insulative housing (50) includes a pair of LEDs 
(28,30) secured therein, each LED including a light- 
emitting lens exposed along the mating face (66) 3S 
and board-connecting sections (52,56) extending at 
least to the board-mounting face (22) of the insula- 
tive housing. 

6. The connector of any preceding claim, wherein the 40 
shield (130) between the board-connecting sec- 
tions (170;222) of the first and secorx! arrays of 
contacts (158;206) is a rear shield (130) affixed 
along a rear face of the senaf bus connector (150) 
rearwardly of board-connecting sections (170) of 4s 
said first anray of contacts (158), electrically con- 
nected with an outer shield (152) of the serial bus 
connector (150). said rear shield (130) includes a 
window (134) along a rear plate (132) thereof, and 

a projection (92) extends fonwardly into said first so 
cavity (64) from a rear wall thereof and through said 
window (134) upon insertion of the serial bus con- 
nector (150) into the first cavity (64) to assist in 
retention of the stacked serial bus connector in said 
first cavity. ss 

7. The connector of any preceding claim, wherein an 
outer shield (32) is affixed around the Insulative 



housing (50) to shield tx>th the serial bus connector 
(150) and the modular jack connector (200). 

8. The connector of claim 7, wherein flaps (36) of a top 
wall (38) of said outer shield (32) and flaps (40) of a 
rear wall (42) of said outer shield include slots (44) 
that lock over embossments 46) of side walls (48) of 
the outer shield when said flaps (36,40) are folded 
to coextend along portions of said side walls adja- 
cent thereto, upon assembly of the outer shield 
around the insulative housing (50), to secure said 
outer shield around the insulative housing. 

9. The connector of daim 7 or 8, wherein the outer 
shield (32) includes a front wall (34) sunrounding 
tiie first and second cavities (64,14), and a portion 
of an outer shield (152) of the serial Ixjs connector 
(150) abuts portions of said front wall (34) of said 
outer shieki (32) adjacent said first cavity (64) to 
assist in retention of the serial bus connector (150) 
in saki first cavity (64) 
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FIG. 9 
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